Abstract-Pregnancy is accompanied by complex biological adaptations, including extreme hormonal fluctuations. Moreover, changes on the endocrine level are accompanied by changes in cerebral anatomy, such as reductions in brain or gray matter volume. Since declining brain and tissue volumes are characteristic for normal aging, the question arises of whether such pregnancy-induced anatomical effects are permanent or transient. To answer this question, we acquired high-resolution brain image data of 14 healthy women in their mid-twenties to late thirties at two time points: within 1-2 days of childbirth (early postpartum) and at 4-6 weeks after childbirth (late postpartum). At both time points, we estimated the brain ages for each woman using a well-validated machine-learning approach based on pattern recognition. Ultimately, this algorithm -designed to identify anatomical correlates of age across the entire brain -reveals a single score for each individual: the BrainAGE index. Comparing the BrainAGE indices between both time points, female brains at late postpartum were estimated to be considerably younger than at early postpartum. On average, that difference was about five years (mean ± SD: 5.4 ± 2.4 years). These findings suggest a substantial restoration/rejuvenation effect after giving birth, which is evident already within the first couple of months. Ó 2018 IBRO. Published by Elsevier Ltd. All rights reserved.
INTRODUCTION

13
During pregnancy and the postpartum period, the 14 maternal body undergoes tremendous adaptations, 15 including extreme changes in hormone levels (Brunton 16 and Russell, 2008) . Perhaps surprising, being pregnant 17 also seems to affect the gross anatomy of the brain, albeit (Oatridge et al., 2002; Hoekzema et al., 2017) . 24 As dwindling brain sizes and declining brain tissue in 25 otherwise healthy subjects are common trademarks of 26 brain aging (Raz et al., 2010; Pfefferbaum et al., 2013) , 27 the question arises as to whether any pregnancy-28 induced brain loss is permanent or transient. While the 29 two aforementioned studies (Oatridge et al., 2002; 30 Hoekzema et al., 2017) closely agree on various aspects, 31 there seems to be some discrepancy on the endurance of 32 the effect. More specifically, Oatridge and colleagues 33 reported that brain size decreased during pregnancy, 34 but then increased again after giving birth, with a relative 35 restoration within the first few months postpartum (2002) . 36 Hoekzema and colleagues also reported gray matter 37 reductions during pregnancy, but observed that most of 38 the incurred loss actually persisted until at least two years 39 after pregnancy (2017) . A third study (Kim et al., 2010) 40 compared gray matter between two time points after giv-41 ing birth, more specifically between 2 and 4 weeks post-42 partum and 3-4 months postpartum, and revealed gray 43 matter increases at the later time point. These latter find-44 ings (Kim et al., 2010) appear in line with the outcomes of 45 the first study which examined brain and ventricle size 46 (Oatridge et al., 2002) , although the morphological sub-strate measured by matter) is more similar to the second study (Hoekzema 49 et al., 2017 (Franke et al., 2010 (Franke et al., , 2012a pattern recognition (Franke et al., 2010 (Franke et al., , 2012a The BrainAGE (mean ± SD) at early postpartum (i.e., at least a few years (Hoekzema et al., 2017 (Eriksson et al., 1998) , although the latter is not unequiv-280 ocally supported (Sorrells et al., 2018) . Moreover, the hip-281 pocampus is also one of the key structures implicated in 282 brain aging (Fraser et al., 2015; Kurth et al., 2017) . Thus, tissue volume and fractional anisotropy (Lisofsky et al., 318 2015; Barth et al., 2016) . Similarly, increases in estradiol 319 during the menstrual cycle were found to be associated 320 with a reduced BrainAGE (Franke et al., 2015 as reviewed and discussed elsewhere (Cole and Franke, 372 2017), the field of brain age prediction is rapidly evolving.
373
Thus, rather than relying on T1-weighted data alone, 374 future studies might benefit from using a combination of 
